
What we claimed are: 

TV An optical amplifier for amplifying wavelength division multiplexed signal light 
wlwi contains respective optical signals of a first wavelength band and a second 
wavefeqngth band, comprising 

optical amplifying means for amplifying said wavelength division multiplexed 
signal lightening a rare earth element doped fiber to which excitation light is supplied, 

whereirMhe excitation light used by said optical amplifying means has a 
wavelength capable of producing Raman amplification with respect to optical signals 
of said second wavelength band, and 

by supplying sNpart of said excitation light used in said optical amplifying 
means to a Raman amplification producing medium which forms at least a part of an 
external transmission path aranged on a pre-stage side of said optical amplifying 
means, wavelength division multiplexed signal light which contains optical signals of 
the second wavelength band which have been Raman amplified by said Raman 
amplification producing medium, areHnput to said optical amplifying means. 

2. An optical amplifier according to claim 1 , 

wherein there is provided demultiplexing means for demultiplexing said 
wavelength division multiplexed signal light intbyrespective optical signals of a first 
wavelength band and a second wavelength band, and multiplexing means for 
multiplexing respective optical signals of the first wayelength band and the second 
wave |ength band which have been demultiplexed by saibUlemultiplexing means, 

said optical amplifying means has a first amplifying section for amplifying 
optical signals of the first wavelength band which have beensdemultiplexed by said 
demultiplexing means, and a second amplifying section for ampWing optical signals 
of the second wavelength band which have been demuluj^lexed by said 
demultiplexing means, and \ 

by supplying via said demultiplexing means a part of said excitation light used 
in said first amplifying section to said Raman amplification producingxxiedium, 
optical signals of the second wavelength band which have been Raman amplified by 
said Raman amplification producing medium, are input via said demultiplexing 
means to said second optical amplifying section. \ 

3. An optical amplifier according to claim 2, wherein when said first wavelength 
band is a 1550nm band and said second wavelength band is a 1580nm band, a 
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wave | eng th of the excitation light used in said first optical amplifying section contains 
a1480nmband. 



V An optical amplifier according to claim 3, wherein said first optical amplifying 
se^jon comprises an erbium doped fiber, at least one excitation light source for 
generWig excitation light of a 1480nm band, and an optical coupler for supplying 
excitation\|ight generated by said excitation light source to said erbium doped fiber 
from a reai\kte, and a part of said excitation light is passed through said erbium 
doped fiber at^d said demultiplexing means and supplied to said Raman 
amplification prodiWig medium. 

5. An optical amph^er according to claim 1, wherein there is provided 
demultiplexing means for d^ultiplexing said wavelength division multiplexed signal 
light into respective optical signals of a first wavelength band and a second 
wavelength band, and multiplexin&means for multiplexing respective optical signals 
of the first wavelength band and the second wavelength band which have been 
demultiplexed by said demultiplexing means, 

said optical amplifying means h^s a pre-stage amplifying section for 
collectively amplifying said wavelength division multiplexed signal light input to said 
demultiplexing means, and a second optical amplifying section for amplifying only 
optical signals of the second wavelength band wtwi have been demultiplexed by 
said demultiplexing means, and \. 

by supplying said excitation light used in a parNof said pre-stage optical 
amplifying section to said Raman amplification producingsmedium, wavelength 
division multiplexed signal light which contains optical sign^s of said second 
wavelength band which have been Raman amplified by said Ranq^n amplification 
producing medium are input to said pre-stage optical amplifying sectioK^ 

6. An optical amplifier according to claim 5, wherein when said first wavelength 
band is a 1550nm band and said second wavelength band is a 1580nm band, a 
wave |ength of the excitation light used in said pre-stage optical amplifying section 
contains a 1480nm band. 



7* -Aft— op tical amplifier according to claim 6, wherein said pre-stage optical 

amplifying section comprises: an erDtnm-deeecLiihen^at least one excitation light 
source for generating excitation light of a 1480nm band, and an optical couptep-#e* 
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CTp pl v t H e^exci lation light generated by said excitation light source to said erbium 
doped fiber from a rear side, an^^art-ofsaid^xgi tation light is pas sed through said 
erbium doped fiber and supplied to said Raman amplification producing metftam: — 

8. An optical amplifier according to claim 1, wherein said Raman amplification 
producing medium is an optical fiber which is designed so that a non-linear effective 
cross section is small compared to a 1 .3|jm zero dispersion single mode fiber. 

9. \ An optical amplifier according to claim 1, wherein said external transmission 
path isW a hybrid transmission path formed by connecting a positive dispersion fiber 
having a positive wavelength dispersion value and a positive dispersion slope with 
respect to a^ignal light wavelength band, and a negative dispersion fiber having a 
negative wavel^igth dispersion value and a negative dispersion slope with respect 
to the signal lignkwavelength band, and one end on the side of said negative 
dispersion fiber is ahanged at an input side of said optical amplifying means and 
functions as said Ramata amplification producing medium. 

10. An optical amplifier according to claim 1, wherein there is provided optical 
power constant control meansSfor monitoring an output power of said wavelength 
division multiplexed signal light, ahd controlling an excitation light driving condition of 
said optical amplifying means so thaKsaid output power becomes constant. 

11 An optical amplifier according toNdaim 1, wherein there is provided gain 
constant control means for monitoring a gaifcn in said optical amplifying means, and 
controlling an excitation light driving conditiorrS^f said optical amplifying means so 
that said gain becomes constant. \ 

12 An optical amplifier according to claim 1,\vherein there is provided 
supervisory control means for processing a supervisor^rcontrol signal transmitted 
together with said wavelength division multiplexed signal \\gn\ 



^tS: -A o-OPtical a mplifier for amplifying wavelength division multiplexed signal light 

which contains respective opttcah-siqa aLs of a fir stp^velength band and a second 
wavelength band comprising: - 
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presage optical amplifying means for collectively amplifying respective 
optical signais^s^said first wavelength band and said second wavelength band for 
said wavelength divtei^n multiplexed signal light, 

demultiplexing rrfeaQS for demultiplexing the wavelength division multiplexed 
signal light which has been arhpjified by said pre-stage amplifying means into optical 
signals of a first wavelength band aft4 pffip 31 signals of a second wavelength band, 

post-stage optical amplifying melH^s for amplifying only optical signals of the 
second wavelength band which have beerNjemultiplexed by said demultiplexing 
means, and 

multiplexing means for multiplexing optical si^h^ls of the first wavelength 
band which have been demultiplexed by said demultiplexes means, and optical 
signals of the second wavelength band which have been ampffti^d by said post- 
stage optical amplifying means. 

S5 T4k. An optical amplifier according to claim 13 comprising: 

^irstoower monitor means for monitoring the optical signal power of the first 
wavelength bartd^hich has been demultiplexed by said demultiplexing means; 

second power^ciQitor means for monitoring the optical signal power of the 
second wavelength band whtsfc^ has been amplified by said post-stage optical 
amplifying means; and 

optical power deviation control mearfe^Qr controlling the operation of at least 
one of said pre-stage optical amplifying mearfes^nd said post-stage optical 
amplifying means in response to the respective monirahs^sults of the first and 
second power monitor means, so that the optical power deviationTsiUhe first and the 
second wavelength bands becomes constant. 



1 ST^^n optical amplifier according to claim 13, wherein said first wavelength band 
is a 1 550nmBaf^cLand said second wavelength band is a 1580nm band. 



16. An optical amplifier accordThg^^i^claim 13, wherein there is provided optical 
power constant control means for monitorin^^^ptical power of the wavelength 
division multiplexed signal light output from said multiple^gjjieans, and controlling 
the operation of at least one of said pre-stage optical amplifyingTneaosand said 
post-stage optical amplifying means so that said output power becomes consta? 
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r^^-AQoptical amplifier according to claim 13, wherein there is provided gain 
constant o^ntro^ monitoring a gain in said pre-stage optical amplifying 

means and said post-sta^"t>ptic^lamplifying means, and controlling the operation 
of at least one of said pre-stage opticaTaTnpl^ and said post-stage optical 

amplifying means so that said gain becomes constant 



